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  Abstract 
Biosorption and bioreduction of gold ions leading to the synthesis of gold nanoparticles was 
investigated using ten different microorganisms. The percentage gold ions adsorbed onto the 
surface of the microorganisms was determined. All the microorganisms were able to adsorb more 
than 90 % of gold ions from the solution containing AuCl4
- ions after 5 hours. Increase in reaction 
time resulted to increase in biosorption of the ions. Nevertheless, the good biosorption ability 
does not necessarily mean good bioreduction ability. This was clearly indicated in this reasearch 
as far as the color change was considered. Different shapes and sizes of gold nanoparticles were 
produced by some microbes as confirmed by SEM and TEM images. XRD patterns were used to 
confirm the crystalline nature of the synthesised nanoparticles. FTIR analysis was used to 
determine the functional groups that were involved in either the biosorption or/and the 
bioreduction of the gold ions. -OH and -NH2 groups were involved nearly in all the 
microorganisms. 
The effect of pH, temperature and initial gold ions concentration was investigated using P. 
pastoris, Penicillium spp. and E. coli, on the biosorption and bioreduction of gold ions. The 
biosorption rate increased with reduction in pH. After 10 minutes of contact time, 99.7 % (E. coli), 
82.5 % (P. pastoris) and 68.6 % (Penicillium spp.) of the initial gold ions concentration were 
biosorbed at pH 3, while at pH 11 the percentage biosorbed was 5.5 % (E. coli), 36.3 % (P. 
pastoris) and 37.4 % (Penicillium spp.). Increase in temperature led to increase in biosorption and 
bioreduction. Variation in temperature led to diverse shapes and sizes of the synthesised gold 
nanoparticles. At low initial metal ion concentration, biosorption was faster than at high initial 
metal ion concentration. Gold nanoplates were formed when biosynthesis was performed using P. 
pastoris and Penicillium spp. at high initial metal ion concentration. 
Adsorption isotherms of the biosorption processes using the three microorganisms best fitted 
the Langmuir and Freundlich isotherm models having a value of regression coefficients, R2 more 
than 0.9. Two kinetic models namely, pseudo first order and pseudo second order, were also 
tested for the biosorption processes. All the experim ntal data under this study fitted well with 
the pseudo-2nd order reaction kinetics since the R2 value was greater than the corresponding 














 iii  
The synthesised gold nanoparticles bound to microorganism showed the possibility of 
catalysing the reduction of 4-NP. The size, shape and mount of the synthesized gold 
nanoparticles affected the catalytic reduction. The r duction reaction followed the 
pseudo-first-order kinetics. The rate constant increased while the initial 4-NP concentration 
decreased. 




























附速率随着 pH 的减小而逐渐增大，pH=3、作用时间为 10min时，大肠杆菌、毕赤酵母和
青霉菌对 AuCl4
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